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S i (C2H5) .SS;t:f4N (R') j^T^JJ. 
R'(iHS;tliC (R*) ^-C^>l9. 




V 



3 . M;S4fT'fitco/!'"'& < i: ^ — 0 . 001~-0. 0 4 cotEHrt >9 . 
'J ^ X - a > ( 5 ) < ti>2 5 n m-C^ & 1 * 2 tc|a®c7)/S 

-fb^J^^^j: < ti> 1 'Ot<7)KJZ-±^<^'^^^. m^mr^ Ts^ly^ (D^m 

mmn-^^m^^fz^'^j-r-y ^ )UA^^hK'mA.i>m^mlJbm3<D\^^'ffni- 
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^-^K ^MK^ 9, 9 -ex (4 y7 y}l':^U>t. 9, 9-e 

(3 -^f-;V-4 -T5 y 7;i':tl'>i:. 9. 9 - (3, 5- 

4 -T5 y -7 j::— ;v) •7;i':i- t , 9, 9-{f>^ (3, 
-(V- 4 -T^ y -7 j.^;^) y)i':^uyt. 9, 9-tfy> (3 --^--f-;!^- 5 -y f- 

4 -T 5 y 7 t^^ht£:hW7!)--hMK^fl^. 6-2 oli 

<7)R#S^^«r^1-&J^S|^i7tli#^^t^#MS^'&tfW^]g4 tc|B«<7)^g^x 




-it^lci^t . •-?>'^/•7a^y >-r h 9* ^RTfCtli, 3, 3' , 4, 4' 

-^y:^-)i'T}-y:^)l'^>'m~M7kmt. 2, 2' - (3, 4-->'5&;U'5K 
^>/-7j^— ;v) ^^-9--7;V;}-n7'n/\->'-^7|Ci^ (6 FDA) 4, 4* 
^^^->' (il7k7^;vSE) 3, 3' . 4, 4' -v-7 h ^?!7 

^:^ 2, 5-->'p<'f-;V (p - -7 j^-^>->'T 5 >) 2-Ji^;P (p--7 
j^jr. V>'vT^ >-) t> 2. 5 -->*JC-'f-;V (p -7i-^> vT 5 -€-tL 

:ftr . H^ie— ^ fz fi— |iili]^#-eB£|qi ^ -^^c U - 7 -r ;p a t f> 
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9. fllrlBJKV'f^ K:*^ 2. 2' -l£x (3, 4 -->'*;i'**^i/ ^'^c ^ 

^ y 7 :c ;p) :7;i/:t l/:^ 2 5 p-:7a.-=.v>--yT^ >i3j;a'2, 5 
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i>o L-^^L^j:i}^h. mm^hii. nhii^mmmiriEmKmm-ri>fzi6Ky^)i^ 

3 4 4, 9 1 ^y'^>-^:^!^^J:XJP/ttzii}£:y^ -^t 

7Kt>* J: r/mm^^^m^ x xf/ 1 tz ^t^^^^^^mt^ r^yHi^ 

K ^ MS or # ^ <7) ffl .1^ <; -7 - ^ t iS-^ L 1/ ^ ii^J <7> <^*. pT ^ 
. }£y. (4 -T 5 y 7aa^;P) y^>^^#, 2. 2-t:y. ( 4 - T 5 7 y ^ 

9, 9-e>^ (4 -T5 y 7^-;!') y)i':^vyi5Xxf^m^'J^)\^^ym~ 

mii^m<D^^^^^^}-7~\tmmx^^o ^m^m^A , 89?, 0 9 2-^lC(±, * 
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fLX\y^i>o 9, (4 -T? y y)\^:^U>i3Xl/^^m^y^)l^ 

tlTV^^V^o 7 9>7.#i^aiM^2, 6 5 0, 8 2 ^Sh^bX'/ 

J: v^^^m > m=.m7^m<o ^ v - x # ^ ^^<Dm^'/)m ^ ^ 

<7)^SS^v*;i^*'>^— teTRi^J^^-rs 9 , 9-tr:^ ( 4 - r ^ y 7 j^-jw) -7 
)l':^lyy(7)amV'7~i)K ^m^Wm4. 8 4 5, 1 8 5^ J:OfB:*:o#li=mJS 
^62292836-^ (Derwen t tt<7)#©) tcfS«$ *LTV^:5>o tI^MI^^ 
114, 8 4 5, 1 8 5-^izum^fix\^^^^v-( < Kfi. -^^Rl^-^-eiiH^'fttiiS 

fllJKi^vT^ ^-OrrjJ^U-^-ti, B5|C(^#|f£BJ^^J P6329563 S-^K^ 

i)^§.\r^t^fi. m.^mnttzum.'f'U^t LX(Dmmtmi^hfix\^^^ (d e r 

a^<^#|^=mM^5 - 3 1 3 4 l-t^^ti^ 9, 9-e7. (4 -T5 7 7i-;l/ 
tl ^ <7) 3 -7 ~ (7) 7fc^#t4 o T {i'lRl =b ? tLT v> 5^ o 
'fbe-e*)oT. ^^^(T)^^^^ h 7;l':t l->«5t#^^'^-^tf^K'; ^ F^^.J5^. 
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m<Dmmi^^^^r. ^^mi^xfn:£. mKo^ytj-t. m^m'tjvt. n2(Dm 
(omnmmi^iAiiM}- 0. ooi~*!3-o. 2>0iL<ii-o. o o i.-ib- 

tfUm 1 mJLU±^ J: CPy t tz (iv-K t; ^ = \^miJ^^J^^£ < <k 'b 2 5 n m(D%^&^ U 

*3*,PMMA-e^:|>o 

rT;w^;vj ^J:?/ fr^i^n^-^J Histt^ rT;w^/^ (a l k) J (i> 1 



(9) !t#^2 0 0 0-5 1 1 2 96 

r-i' * - i5'-*7-f hj {i. te-fe-e^oT-igESi6H4 0 0 - 7 0 0 nm-e<?)^ 

A =^ Mo It 'S^ ti ^ <b 'Sr v> o 

/£A'fkJl7&«#f>tL^o 7 -f t LT 3- •T'f >i5^^ 7t{i^^;^7^'f ^^^-f ^ t 
. ;4s:^Bjn^v^T^ffl'5r=i^°'; ^ ^ K{±®l*I:9-^geiP] L> tile J: o T 7 ;v A 

^^m<Dyi?v ^ < V(Dn<Dmmmn. - 0 . ooi~-o. 2,^f*L<{i- 

0. 0 0 1 -0. 0 4 . ^ hKt^tL<ii- 0. 0 



0 1 0 . 0 3 2 <r)^mtm< > m^mr-fyszTu-^ icisv^T^f s t < ti i o ^ 
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(1) linp(»J.yh^> (2) t-7f-^>'x l^- ^> V7 V- 

i^V^YttzMQ, 1 talfcD^-^uYy . (3)^1 I Otl555-i?^> J? . 




I I 



B(4. C (R') CO*. OJE^, S M^is J: S 0 

2*. S i (CjHs) 2*i7tl±N (R') 2S^J:O^Ciit<b<7)J®^'^^9-ia:-C*^^ 

ml4 1 ~ 1 0OSifc-eibSClt5&^-X?^, R'fi^^^-^jiltc, HS;t{± 
C (R') ^^i>i>z.hi)^-^%. R^i^jiti. H. Qm<r>mMM.l-^M 

^ e>l^'ftfe<7)B;mic^v^-C. 9, 9 -If 7. (T^yT';-;v) •7;^;}-^> (±5E 

H2N- (A r ) m-NHa 
I I I 
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I V 



Alii. ^i-r-Wi:, i-y-f-uyt. y)V:^v=.vyt. ^yy^yjpti-iy- 




V 



~ 1 0 <7)S^-e$> ^ i <>; § o ) 

LT^m?a^ U ^-r--^ 3 > (d) *^4'^'5:< i:'b2 5 nm-e^)«>o 

d = 2pd/l [n,/nz (nz'-s i n^F) (ny'- 

s i n^F) ^''] 
V I 

1 ^r~zy 3 >iftiJ^Hfflv^;&pfeo?g£g$-^L. 
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^xoi^v ^r-z^a >o)m^mMmxmfx\^^ ^h^it itmmx ^xdo n^ti 

) izX<^xm&Lfzi><DXm2 0 , 0 0 0 -^14 0. O O 0<7)l£H-e^^o 
K (DMA C) ^j:t'<7)$^zfvi h y^m'tmM^l^X^j^.X^^my' h 7 * ;^^'>' 

*Btm:fe J: C/^f V > j5j t*<7>#^ET-C\ x. ff 9 o ~ i 1 0 V<D^Uxm 1 ~ 
V-;W ^|^@#|f^4. 6 8 4. 6 7 8^t::|e«?tlTV»&^j£ 
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. ^5^fltfz\,tm^^^^-7-)^t ;CU Br, F, CN. V (T 

:^^)\^mtfziij:.^)i^mx-mm-r^^t^^x-^^o t<{±. :i^^m<^it: 

, (4-T?y7j^ — ;p) ■7;i';ti/>, 9, 9-tr:^ (3-y-f-;p-4 

-T5y7j^-;v) 7;i^:t^>> 9, 9-^:^ (3, 5 -->'p<^;p- 4 -r ^ y 
y}]y^uy, 9, 9 - if (3, 5 -vj^^jw- 4 -r^ y j.::^;^ 
) 7 uyisxi/9 , 9-t*;^ (3 5 f-;^- 4 -r ? y -7 ^t.^ 
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V I I 

;H:: n;;< -7 h Z:te;JC^. 3. {Y y )Vi^ n H°D;j{>Jyh- 

^iTjctJ. 3, 6-tf>!^ iin^ >; ^7 3, 6-->'3-Kfn 

p< >; h -SftTKtl, 3, 6 -v?':^n*t:n> >; ^7 h-i^Tfc!^, 3, 
Vfnpi i; '7 m^Tlc!^, 3, 3' , 4, 4' - ^> V*7 ^ y > x h 9 * ^V^^ 
SS— 2, 3, 3' , 4' -^>V'7iy h 9*>'U5K^'S?-it7|cife!. 

2. 2' 3, 3' -^yVy yy- Vyij )l':>irZ-ym~^i^m. 3. 3' , 4, 
4' -i^'^i^^WT^ h •7:^;W5K>'®-4!t7fci^. tfx (2. z -V ij )V:^^i/y 

^yy:r.=.)\>) ^ y-iBi^m. 2, 2-}£y. (3, a --Jij 
yn/\->-i!t7K.!^, 2, 2' -try?.(3, 4 -->**;ix5K^>'-7 
^u-Tn/N-y-teTfc^Ce F D A)> tfX (3, 4 - ^W^if :^>' -7 ^ jl- 
•r;HliE;ic!fe>. 4, 4' (i^TKy ^ 3, 3' , 4. 4' -v 

■7j:-;l'y5.;V;^>'-r h ^^il/sK^S^HitTlci^. 4, 4' - [4, 4' -^'VT'n 
t'V-r^-v (p--7j^-^>:t^v) 3 -}£7. miKy^Jl^m) . N. N- ( 

3, A -~Jti )\^^^Zyy -H- :A^)Vr ^y~mi^m. (3, 4- 
v;^;^5i^^v:7i^;v) ^7Rt», 2, 3. 6, 7-idXXf\, 
2, , ^ -i-y uy 7- y 7 ij )\^y^yW.^^A^^ 2, ^ --JC^ xjui-y ]yy 
-1, 4. 5, 8--r hy*;^*'^®— i^Tktl'it'^-^-y'rJ' h^^Jl'sK^ 
S^-^ftTKtliSiO^f-^^iV- 2. 3, 4, 5 -x h 7*;i'**>®-iE7K!^. 
yVy-2, 3, 5, 6 --r h^^^l-^'^g^-teTlci^^JiU^e'; v>- 2, 3. 
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5, 6 

:^\^=y^y^y^ 1, A-vr^J-2-yx.-)\y^y^y^i,xf\, 3-->* 

i'^i^^i^i^'T 5 > t LTJi. 4, 4' - vT ^ y -7 4, 4' -vT^ 

y -7 7 ji-Ji'p* rJ' 2, (4-T^y7^ — ;w) yn/N-^, 2, 2- 

(4 -T5 y ^^c::^;!/) -1, 1, 1, 3, 3, 3 -'^^■y- 7 n 7'n ^n' 
4, 4' -v?T5 y->'7 jL::^;i/a.--rJV, 3, 4 - v T ^ y >^ :7 

•rJi'> 1, 3-ii;^ (3 y ■7jiy ^->) ^:^-if>'. i, 3 - ify; (4-t 
^y7j^y+v) 1, 4-ifyv (4-T5y7aLy^->) ^>-tf>, 

4, 4' (4 -T^ y 7 j^y if^j^-^w. 4. 4' -ex (3-r 

^y7a^y^-» tf^j^-^p^ 2, 2-e>?. |4- (4 -r? y -7 j^y 7 

•7'n/N->, 2, 2-lf;^ |4 - ( 4 - T 5 y "7 y ^->) y^-)\y\ •/ 
n/\'>', 2, 2-lf>?> 14- (4 -T^ y y'^y ■7aL::^;l'| -1, 1, 1 
. 3, 3, 3 -^^■9-y;V:tnyn/N":/, 4. 4* - vT? y V 

-f-;i^^ 4, 4' --yr^yv 

7i-;i';^;i'^>. 2. 2* - vT5 y^> j^y >i3i 0^3 , 3' -vT5 
y ^>y7 ^y > : 1 , s-isxvi, -~Jr ^ ^ ^y ^ vyf£ii'(r>±y 9 v 
y^y'T ^y ; tfzitz , 6 -->'t ^ y e v v 2, 4 -->'t ^ y ev ^ v^is 
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^;l^g|^p_:7^^P>i;T5 >X'^19, 2-p(^;i^ ( p - 7 ^ - V>i/T ^ > 
) ^ 2, 5 - i:^ ;b (p - j:^^>->'T ^ >) . 2 (p--7i:^^ 

*'U-r ^ KPS^ffl<7);S:)Si^#:t LTfiJfflnrtgT*«9. :a^o;$:§l5g<?)jK'J-f ^ K 

>' *5 J: CFN . N .i^ ;b A T ^ F t'O^^ y o h t4®t4-^^J:e)^^»f ti. 

*o m^m. ig^fcfflM^^, K(±. (MEK) . 

^ u^^^ J y ^ h-'^J^^^ia^7'nev>'ir'; n-jl/^^jVoi- 

nm~ 7 0 0 nmt'SrSo ^##:<7>^^b*5^C: *?#«>fr»cS^LT Li 9 ^it^^s 
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mt fC3--r'f >i^-t^::t 'bnTsi-C^^o WLmmr-f i^is^^^'dXM'ft 

<DTi)i>o K^i^tizMx. Y:)5\ni-vitm^^o ^fit^n<Dmm^y 

■^i^^i:^-t^fz«i>iz^ 9, (4 -T < y y j^ — ji') y tm^<r> 

<D^y^^^^fzh-t) ^mx^^^^itu. v-m*T-§^/iJt# < r#»f 

m^ii. «IS-c^t^<^ y < t-r CI t -e-^J!St4i3 J: Zf^<D^ 
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M.-KXb 1 mo 1 %\Ztj:^^i) (C#-4{E7K!^*^iiCglHMLT#fjl ~*t4 9^;!^ 
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>^*m^^^^-r-i)T^;i/^;w^. ■7>y^. ta^. ^-^^x 3'>^> i~*^2 0'(® 

T'b iv^SftTk.:^ ^;i/BS ; 1 , 2 -•t-:7:5^ i'>'-:^?&;i/^>'^S|E7Ki^. 2, 3-:^•7 

;g>.-^°i;^= KJiMi-;i>Jy.mcoMl::T#t'^v^^») , 1 2 0 'f@<7)R^;^sT-^^ 
^-r^T;V-\r;l'^. 6 ~#t2 O'licT^^^M^^^-r^ry-JW*. 6~*^2 0'l@ 

yym. ^-^M. B'^^. 1-^2 om<oRmm'f-^^'r^T)i^::i^ 

^n&^K 1 : i<Dttx^i>X^ KM:kx-^yi-'')'7'-m^^<^m i mo \%tx 
) l::*i/^r@#<^)'{><7)-CS)& tiff t Lv^o 

2, 2' -^7.- (3, 4 - v7!7;i/5}e^>'-7^-;i') ^^-9- 7 a yn/N-^ - 
^i^fM (6 FDA) 

Ib50^;i'%i:^ 9, ( 3 -p^f-;^- 4 -T 5 y 7 i-^w) 
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(OTBAF) ;feJ:c;^p-7i-^>->'T5 y(Dmmi^<oM^<^m 5 o-=e;v%t 

^^tfo MiiUt{^<li. ^^m<Dmi^^t±. 6FDA*{j5 0^;U%t. 0TB 
AFf^2 5 . p--7a^^ V:^vT5 >'^i:D^2 , 5 -->'^ ^il'- p - "7 

^ 5 FJl 1 4 isXV^Xtfzlt 1 5:*^3--r-f >'^^?ttTV^^o '4^^<7)^i^# 1 2 

^9^ $ b < fi, ^ 1/- h) , -tr;un->(. > u T-tx 

1 2 <7))? ? 2 5 -mi 0 0 //m-e**Lff J: < , ^hi^Ut t < f±*b 7 0 

8 0 A<m^ L < til^7 5 ^ m-e^ ttff J: 2 ocT)*"'; ^ 5 1 4 ^5 

It/&^'*^2~^5 0//m> ^ hKik^tL<iimi 0 2 0 // m. #^>^g^SL<fi 
2^mtC'5:^ J: 9 <Dm^i)m 1 2 5 // m. ? ^ l^$f $ L < 

:*^#ftL'tV^ (.1 4 1 5) ^<7);¥$i t^-a-ftfi*^ 1 5 0 m 

o jKV^ 5 1 4 tiP^LTl-C^1'1ili$>^(7){i^^^#i^Jg 1 6-C^-i>o 

:K'J-f 5 1 5*^^-2>Jg'^tc{±CltLmi|^LTl-C^lB!lli^2<7?3fc^^ 
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^Mtfzlim(D^mi}^^j:\^^i^<D-r:^^:ho $?iL<{±. m^Mit^.^ ^v^m%<Dn 
^KX^X^it iM^li. 8 0*0*3 J: 0*9 5 %R. H. "CeOO^M) Lfz^kii 

X*Tt^tt<7)P e r m a c e I ^H^hUC- 2 0 0 O''" tfclilAC - 2 0 3 0^" 
Thin Precision— Engineered Double Co 

ated Tapesi: LTTtJig ? ttTv^ ;g> r 'J 1/- ^ -1' 7°<7>ig*#j5{)^$) ^ 

0 <7):g^i.^ ji> yt^mmm i e co^« mm lt r&mo u w > ^ v 
- h (PET) mm^^-ri s «r^tfit/i>«-e^:&o Pjfii7^:M 8 m^m 

Ut L < {iPET-eB^$*t;t. l,<\tW-^m2 b-mi b fim. 
K^t L< {4llJ2 5 0 A/m^ ^'biff J L< fi)??l^2 5 m<^i*»e 2 0 

(LCD) 3 0 ^^-To LCD Z 0<D^%KUm.^f^X\i^^<O\tm^a {hO ± 
)U3 2Xth^o LCD 3 0 lc*3V>T. L C -t )V 3 2 ii\^Ui^}AAitm^nfz^\'^ 
o LC-feJi/S 2)6s>?.-^^•-'7■<;x.x .y K^>-7^'>'^ (STN) K<7)NF{i> — 
^e^J^Sr L C D-C{itt^c7)'; lyaym 3 4*3^?^ 3 5^LC-tr;V3 2<7)v^-f 

m(0-f Cmm-r^^^U. LC-t;U3 2;&«teCti^--7^yi^ (TN) 
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^m^^^^tfm^i^H L C 3 2 <D\^>-fflil^<Dmi^TCm^LX-'M<^M^l^ 
3 6^J:C^3 7«ltt>*iTV^&o ^§tm<Oj£:A'itm 3 8»i> gP^fcS 8 a> 3 8 
b^ 3 8 c tfcitS S dJcisv^TLCD 3 0 <7)tt^<^ 2 JIM J' ^tt^ C: t /{>^'-C ^ 

0TB A F) ^mmLfz^ i'^mmi^^Ti^.'j^^^j^^ y-6^hWf^^Bit^ttzo 

^^i^m:Lfz^m^3.<Op-y :^:=.U>~yT<> (PDA)^Aldrich 
Chemical Compan yi^hX^ L/co 2 , 5 - -f-^v ( p - ^ 
-l-^yr 5 (DMP DA) '^•A 1 d r i c hTi^hX^L. ^tmmKmMJ^ 

-;w-c#^B^'fb?^J:?to 4, 4' - (i, 4 -y ^-U^i^t. 
•i-f-Vf'V) ) l£y.^yXT^> (EHPT) $-S h e 1 1 Chemical 
Compan yi^hX^L. ^mmKf^TK^^i^ tiuj:.^ yii^^Wi^^B'ft-^-^fz 

o m^j:^T-') >mm^^ 0TB AF tLxm\^^t:i^:xnimmKi.x. 9. 9- 

fer>^ ( (3, 5 - 4 -T^ y) y:x.-)iy) yjv^^vy (dm-otb 

AF) ^ 9, 9-tf;^ [ (3 5 -^f-^V'- 4 -T^ y) ] 
y)\^:^]yy (DE-OTBAF) ^J:t>^9, 9 - [ (2, 5 - ->* 4 
-T<y) 7;V:t^> (DEAF) ^PiS L. '^fflMt^Hf^B^p'fk? * 

/Co 3. 3' -4. 4' V^^y >-r h 7:i^;i'>K>Sg-S?t7lci^ (BTDA 



(24) 

) «-#W]i-eA 1 d r i c hH^hmXLfzo 4.4' 
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M) (0 D P A) $-0 c c i d e n t a 1 Chemical Company 

T~y'-)l^^^h<DWm^B'ftKX<^xm^Lfzo ti°n^ 'J 7 h-*ft7lcife (PMDA 
) > 2. 2' -e;^- ( (3, 4 - v:<;;W>K^v7jc:=-jp) -^^"^y }i^:ir ti zf 
□ A>-iE;!K!^ (6 FDA) . 3, 3' -4. 4' - tf 7 ^ h 7 * 

i^-SSTKtl (s-BPDA) ^J:?/DSDA (3, 3' -4. 4* -->'-7i^;v 
T^^i/^^-r h te^Ktl) ^mXL. *>-9-;^'>MiL e a w 0 o d<7)C 

hriskev Compan y tS^^A^ t/^:f^<OS t'D^M'C^'^^ Ltzo 

C. E. Sroog^. Prog. Polym. Sci. , 1 6 . 5 6 1 ~ 
6 9 4^- V ( 1 9 9 1 ) l'PI^?tt-C»/^&1f$g$-1ijE L7t {*l^lc?&o T p o 'J 

GPC^M 

: 2 0 0 Li^A@ 1 0 m g/mL DM 

AC 

0. 4 5 /um<Dmr-Um:mM 
^liffi : N, N-v-'pt^Jl'T-fe hT5 K : B u r 

dick & JacksonJ;^: 
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